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The Problem 
The level of Lake Victoria has, since 1961, reached a height which caused serious flood 
damage. Already the financial implications are considerable for Kenya, Tanzania and Uganda. 
if further rises can ~ be anticipated, expenditure on ,flood control measures to the tune of 
several million pounds sterling must be envisaged. If such rises should lead to uncontrolled 
discharge at the Owen Falls Dam site because of· overshooting, downstream districts of 
Uganda and the Sudan may be !5eriously flooded. All this merits a thorough study, and any 
indication of the future behaviour of l'ake levels, even when associated with a low 
probability, must be taken into account. . 
In these circumstances the Water Development Department of Kenya approached the East 
African Meteorologic~l Department in November, 1964, on behalf of all parties concerned 
with the request to study the meteorological background of the Iake level variation, with a 
view to forecasting future behaviour.· 
The Approach 
There are only two ways to tackle this problem. Firstly, if the exact correlation between 
the Iake level and the influential meteorological parameters were known, and if meteorologi~ 
sts could make a long-range forecast for these parameters by physical reasoning from the . 
present, then a scientifically based forecast of the lake level could be issued. Unfortunately 
neither of the two aforementioned prerequisites is fulfilled. Secondly, one can try to find a 
significant statistical correlation between any meteorological parameter and the 1ake level 
over a sufficiently long period. If such a correlation can be found, one then proceeds to look 
for recurrences and trends in this parameter's fluctuations. Provided such recurrences and 
trends can be clearly established, one can speculate on the probability of a reoccurrence in 
the future. Thi s second a'pproach has been taken in the current investigation. 
~. The Method 
Rainfall in the catchment area of the .1 ake is the most obvious meteorological parameter 
to investigate. However, it must be established whether evaporation from the lake, evapo­
transpiration from the land catchment, run-off and discharge from the' lake may be neglected 
in a first approximation. 
". ­
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Rainfall informalion publisheJ by the East African Mctcorological Department for the last 
25 years compnses:­
(a)	 Daily, monthly and annual rainfall amounts for selected stations 
(b)	 Daily, monthly and annual number of raindays for selecled stalions 
(c)	 Monthly and annual summarics for rainfall amounts averaged ovcrall available
 
stations in the catchment area.
 
Unfortunatcly the rainfall station network in t1H: Lake Victoria catchment has undergonc. 
continuous changes ovcr the ycars, and it was therefore doubtful whethcr the publisheJ mean 
monthly figures are comparablc. To avoid this difficulty, a survey of stations with continuous 
records bctwecn 1930 and 1960 was made. It emerged that less than 50 such stations qualified 
and these are, moreover, badly distributed in the catchment. Next. a stuJy was made of the 
monthly mean rain-day frequencies of all available stations. This led to a moderately good 
correlation between the fluctuation in rain-day frequency and thc lake level. Finally, the 
monthly mean rainfall amounts as publishcd for the catchment area were used as the basis of 
thc invcstigations. 
The Data 
10-day means of lake level readings are a\ailable for the Entcbbc gauge back to 
1899 (F igs. IA and 1B). Headings at the Jinja gaugc commenced much Iatcr but can easil y bc 
computed from thosc of thc Entehbc gauge hy aJding O.S mctrcs. The number of availabl~ . 
rainfall stations uscd for the calculation of monthly mean rainfall amounts in the Lak~ 1 
Victoria catchment varies from 150 in ,1 q38 to some 300 in 1963. Fig.2 illustrates,the network 
of raingauges from which thc 1963 lakc level catehmenl figures are compuled. All stalions 
are equipped with standard 5" raingauges' and records are, with a few exceptions, kept by 
voluntary observers (farmers, railway personnel. police, missions, etc.). While coverage is 
good in some of the land areas. onl~' a' few stations exist on islands in the lake itsclf. The 
monthly mean rainfall in inches lor lIIe Lake Victoria catchment area from 193H to 1964 is 
given in Table 2. 
PART I - Rainfall/Lake Lcvel Correlalions 
Early investigations into this topic have shown that the principle features of the lake 
level fluctualions can be explained by rainfall anomalies, if one assumes an annual rainfall 
of 49.7" over the catchment area as maintaining the lake level, while excess over or deficit 
from this amount produces rise and fall of the lake. More recent work has established 
month-to-month correlations between Iake levels and the rainfall. Best results were obtained 
by correlating the monthly mean rainfall over the catchment with the change in lake level 
between the mean of the first 10 days of a month and that of the following month. Figures 
3a - 3d show scatter diagrams for January, April, July and October over the period 
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1938 to 1964. The majority of these monthly scatters suggest a linear regression and the 
straight line equation has been formulated as ­
•	 R = k.~ h + c 
Where R = mean monthly rainfall on catchment network in inches 
~ h =	 change of Iake level between means of the first 
10 days in inches 
k = parameter representing lake level sensitivity towards rainfall 
c = parameter representing rainfall amount maintaining'the 
lake level . 
. The parameters k and c vary throughout the year as depicted in Figure 4, and this leads to the 
following ~et of equations:­
JANUARY R = 0.57 ~ h + 2.61
 
FEBRUARY R = 0.56~ h + 2.62
 
MARCH R = 0.51 ~ h + 3.35
 
APRIL R = 0.50~ h + 4.42
 
MAY R = 0.47 ~ h + 5.38
 
JUNE. R = 0.51 ~ h + 5.48
 
JULY R = 0.57 ~ h + 5.20
 
AUGUST R = 0.46~ h + 5.77
 
SEPTEMBER R = 0.39~ h + 4.80
 
OCTOBER R = 0.59~ h + 3.86
 
NOVEMBER R = 0.51 ~ h + 3.40
 
DECEMBER R = 0.49 ~ h+ 2.84
 
Using the above fixed monthly values for c, residuals from these values are calculated 
from the data of Table 2. The accumulated residuals are then plotted against time in Figure 5 
(lower graph) and compared with the lake level (upper graph). The numerical values on which 
both these graphs are based have a correlation coefficient ofO.961 over the period 1938 to 
1964. This means that the Iake level fluctuations can be accounted for almost entirely by 
rainfall on the catchment area. 
Close inspection of Figure 5 reveals that while both graphs are near perfectly parallel 
for 1938 to 1961, this is not so thereafter, when the rainfall graph climbs steeper than the 
lake level graph. This is the result of increased discharge of lake water over the 1938-1961 
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average at the Owen Falls Dam. Since the regression lines are in the main derived from data 
pertaining to the old mean discharge of 670 cumecs, this additional factor depressed the lake 
level by approximately 2 cm per month. Its persistence over three years has resulted in the 
somewhat slower rise in lake levels compared with that in the accumulated rainfall residuals. 
. PART II - Rainfall Series Studies 
Period 1938-1964 
The month-to-month standard deviations of the monthly rainfall averages for the Lake 
Victoria catchment area are given at the bottom of Table 4. They show in themselves a strong 
variability in monthly rainfall and, moreover, exhibit marked differences in variability among 
individual months. For example; the standard deviation is 20% of the monthly mean in April, 
while it is 68% in November. 
In dealing with the relatively short period 1938-1964, in which extreme excesses occurred 
during October to Pecember, 1961, it is necessary to standardize the data with respect to 
their monthly variability before looking for periodicities and cycles. Also, the annual seasonal 
variation must be removed since it is of no interest in this exercise and would mask other 
cycles by its prominence. These corrections have been applied to the data of Table 2 .by 
computing their residuals from the 12-monthly means and subsequent division by the standard 
deviation of the month. The resultant figures are presented in Table 4. 
The first search for cycles was done on graphs showing the run of standardized deviations 
from the average with time. In using the individual data of Table 3 without smoothing, the 
month-to-month variations are .so large that this graph (not reproduced in this report) shows 
no prominent trend or cycle. Subsequently, the data have been smoothed by taking first 
7-month and then 13~month running totals. The corresponding graphs are g!ven in Fig.6. 
While the 'noise' is still rather prominent on the 7-month smoothing, this shows already 
definite periods of excess and deficit with fairly regular spacing. The 13-month smoothing 
then produces a prominent cycle in the excesses, with a S-year interval between peaks. 
Fig.7 shows the result of auto-correlation computations performed on th~ leT computer in 
in Nairobi. First the raw data of Table 2 were fed, and the corresponding auto-correlation 
graph (a) reflects the fact that the seasonal cycle dominates all others by one order of 
magnitude. Nevertheless, there appears to be some upward distortion in the minima around 
the lag period 60 months. Next, in graph (b), standardized monthly data are used and the 
seasonal cycle correlation disappears. Still, the increase in the auto-correlation coefficients 
around the 60 months lag period appears rather insignificant. Finally, a run of 13-month 
smoothed standardized data produces prominent auto-correlation peaks at S8 and 121~months 
lag in graph (c), confirming the impression of a S-year cycle as apparent on the graphs in 
Fig.6. 
9 
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It can therefore be said that a marked 5-year cycle in rainfall anomalies prevailed during 
the period 1938-1964, with peaks in the years 1942. 1947, 1952, 1956/57 and 1962. As one 
would expect from the good rainfall/ lake level correlation. lake levels show corresponding 
peaks in these ycars. 
Another significant feature in the lake level and rainfall graphs is thc steady excess 
since 1961. The mean annual excess in rainfall u\er the IlJ3H-IlJb3 average is 23~'~ and 
distributes itself over the months as fulluws:­
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
01+29 +12 +14 +29 +10 -7 o + 4 +11 +.,8 +76 +58 ,'0 
;\ pilot in\'esti~ation into the past heha\irillr of annual rainfall totals of other ('atchment 
areas in East Africa shows that the '1/2' and '6,i' cydcs arc found l,hroughout East Africa, 
while the excesses since 1961 are most promincnt in the southern area of Tanzania and least 
prominent in nonhern Uganda. Considering that most of the rainfall in Tanzania falls between 
October and April, it is not surprising that the maxima of monthly excesscs since 1961 show 
up over thc corresponding period on the Lakc Victoria catchment figures. 
It can therefore be assumed that the cycles are operative in an area exceeding that of 
East Africa, while the rainfall excesses since 1961 appear to be somewhat more limited. 
certainly in their northern extent. 
Period 1899-1964 
With the correlation coefficient between accumulated rainfall residuals and lake levels as 
high as 0.96, and exact records of lake levels available back to 1899, it is possible to 
derive corresponding rainfall figures with relative certainty back to 1899. It must be realised 
that these figures are fictitious insofar as they represent mean monthly rainfall on the present­
day network. The result of this computation, which was carried out using the 1938-1963 
rainfalL lake level regression equations, is presented in Table 3. Similar treatment of the 
data as for the period 1938-1963, but now without the standardization of monthly residuals, 
leads to the graph in Fig.8 which shows 13-month running departures from 1938-1963 averages 
for the whole period. It can easily be seen thal the 5-year cycle which exists between 1935 
and 1964 brcaks down prior to 1926. Instead, the prevalence of approximately 10-year cycles 
can be seen in peaks and troughs and has been illustrated by joint arrows for various series 
in Fig.8. The most prominent peak series are:­
1903-1913-1923 - disappears thereafter. 
1901-1910-1920-1931-1942-1952-1962. 
1906-1917-1927-1937-1947-1956/57. 
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The last series is the most prominent in continuity and amplitude and happens to coincide 
with the years of maxima in the sunspot number cycle. 
Note that a periodic fading and rising in the peak amplitudes seems to occur throughout 
the period over approximately 23-year intervals. This has been indicated by a dashed curve 
constituting a rough peak envelope. The lO-year cycle shows well also in the troughs, with 
a break between 1922 and 1934 connected with the disappearance of the '3-peaks' after 1923. 
A computer run of the 13-monLh smoothed residuals for the whole period produces the 
auto-correlation coefficient graph illustrated in Fig.9. The lO-year cycle stands out well, 
while the 5-year cycle is now less prominent. Thus, it appears that the 5-year cycle between 
1935 and 1963 is a freak produced by two lO-year cycles which happened to have a 
phase-shift of 5 years; 
In conclusion. it can be said that these results show beyond doubt that 13-monthaccumu­
latedrainfall departures, in the Lake Victoria catchment area are not random, but oscillating 
with a near lO-year cycle. Although certain peak series have ceased and others appeared or 
become more prominent, the consistency within each series is very high. 
<,
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TABLE 1 
• 
MEAN MONTHLY LAKE LEVEL (IN METRES) AT JINJA GAUGE 
JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 
1938 11.43 11.42 11.44 11.55 11.61 11,60 11.51 11.42 11.36 11.30 11.29 11.26 
1939 11.23 11.21 11.22 11.35 11.40 11.36 11.26 11.18 11.11 11.07 11.04 11.04 
1940 11.03 11.05 11.15 11.28 11.46 11.42 11.38 11.29 11.19 11.10 11.07 11.11 
1941 11.09 11.05 11.10 11.14 11.27 11.31 11.25 11.15 11.09 11.03 11.08 11.26 
1942 11.38 11.33 11.39 11.61 11.77 11.80 11.67 11.57 11.51 11.36 11.32 11.30 
1943 11.18 11.13 11.13 11.20 11.36 11.29 11.20 11.07 11.00 10.92 10.88 10.79 
1944 10.72 10.70 10.69 10.80 10.96 10.91 10.80 10.72 10.68 10.65 10.66 10.80 
1945 10.77 10.75 to.69 10.66 10.79 10.89 10.86 to.84 to.80 10.71 10.68 10.71 
1946 10.63 10.54 10.50 10.50 10.65 10.73 10.66 10.66 10.67 10.63 10.63 10.74 
1947 10.77 10.82 10.89 11.09 11.44 11.51 11.42 11.40 11.35 11.34 11.26 11.25 
1948 11.20 11.18 11.20 11.20 11.32 11.33 11.27 11.25 11.21 11.14 11.15 11.11 
1949 11.06 11.02 10.92 10.93 10.99 10.97 10.89 10.85 10.80 10.73 10.67 ]0.65 
1950 10.69 10.66 10.66 ]0.79 10.90 to.87 10.83 1n. 76 10.74 1n. 71 10.69 10.66 
1951 10.65 10.65 10.65 1n.84 11.00 11.01 10.90 10.80 10.71 10.68 10.77 11.01 
1952 11.23 11.21 11.24 11.37 11.67 11.72 11.58 11.51 11.48 11.44 11.41 11.35 
1953 11.3n 11.20 11.16 11.20 11.35 11.28 11.20 11.08 11.03 10.98 to.97 11.05 
1954 11.02 10.94 10.93 11.00 11.17 11.24 11.13 11.07 11.02 10.97 to.89 10.88 
'1955 10.85 10.91 10.88 10.94 11.03 to.93 10.82 10.74 10.73 10.80 10.76 to.78 
1956 10.88 10.94 10.88 10.99 11.14 11.13 11.01 10.94 10.93 10.91 10.90 10.90 
1957 10.90 10.91 10.91 11.10 11.28 11.37 11.29 11.20 11.09 10.98 10.97 11.00 
1958 11.00 11.01 11.01 11.02 11.19 11.20 11.14 11.08 11.03 10.97 10.89 10.90 
1959 10.93 10.94 1.0.97 11.00 11.09 11.05 10.92 10.82 10.77 10.76 10.81 10.87 
1960 10.86 10.88 11.00 t 1 21 11.31 11. 26 11.12 10.99 In.95 10. f)3 10.93 10.89 
1961 10.82 10.83 10.84 10.98 11.09 11.04 10.96 10.90 10.91 10.93 11.28 11.80 
.• T 1962 12.04 12.04 12.05 12.19 12.46 12.48 12.42 12.33 12.31 12.32 12.32 12.37 
. <.:~ 1963 
1%4 
12.44 
12.<>2 
12.49 
i2. c)o 12.54 12.94 
12.64 
1.3.14 
12.94 
13.34 
13.00 
13.29 
12.90 
13.15. 
12.75 
13.07 
12.64 
12.99 
12.54 
12.94 
12.57 
12.R8 
12.82 
12.87 
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TABLE 2 LAKE VICTORIA CATCHMENT
 
MONTHLY HAINFALL AVERAGE 
JAN. FEn. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 
1938 2.13 1.07 5.12 5.57 5.84 4.34 4.75 5.26 3.97 3.66 2.62 2.66 
1939 1.39 2.67 3.45 7.00 4.00 3.74 4.19 3.57 2.25 1.94 3.82 1.42 
1940 3.36 5.67 7.01 7.97 6.90 2.78 4.66 4.23 1.59 2.15 6.32 1.58 
1941 1.74 3.18 4.52 7.94 6.74 4.70 3.27 4.85 2.67 3.30 7.87 6.35 
1942 2.14 1.75 8.78 8.13 8.88 3.55 2.61 6.25 3.20 1.80 1.61 1.99 
1943 1.17 3.47 2.30 6.08 6.26 4.89 3.17 4.94 3.52 2.04 1.67 1.57 
1944 1.52 1.68 5.36 7.00 6.56 2.51 3.74 4.49 5.53 3.65 5.92 3.13 
1945 1.89 2.22 1.85 2.58 9.89 4.79 4.65 4.14 5.18 2.99 3.62 1.58 
194fl O.ioQ 0.41 .~.OO R.I0 7.01 6.07 ~.99 7,.~0 4.52 4.02 4.28 .l05 
1947 4.94 3.60 5.39 10:94 8.38 4.23 5.42 3.99 5.37 2.61 2.02 3.06 
1948 lSI 1.31 4.08 6.46 5.79 ' 5.1.3 4.18 4.78 4.23 4.61 2.39 1.68 
1949 0.57 1.42 0.90 7.77 5.54 3.69 4.3R 5.27 4.94 2.52 1.87 3.95 
1950 1.94 1.14 5.63 6.6fl 5.6h 3..92 5.16 5.13 3.91 3.79 1.60 1.84 
1951 1.89 2.88 5.72 10.89 7.09 3.h8 ,~.12 4.37 3.36 4.61 7.45 9.29 
1952 0.82 ' 2.97 4.68 Q.5S 8.11 2.30 4.42 4.71 4.27 3.26 2.69 0.48 
1953 1.61 0.89 2.94 7.56 4.57 4.27 2.31 3.47 3.23 4.49 4.22 2.86 
1954 1.1Q 1.61 2.47 8.21 8.03 3.FB 4.04 4.49 4.26 2.89 1.76 3.83 
1955 
1956 
2.46 
4.89 
3.S~ 
2.50 
3.02 
4.09 
6.30 
7.50 
5.32 
S,~n 
2.51 
3..,9 4.10 ' 3,40 6.06 5.48 ,5.86 4.12 .,.07 3.74 2.89 2.46 5.07 2.60 
1957 3.24 1.67 4.86 8.46 8.23 4,72 3.09 4.34 1.66 2.47 3.76 4.13 
1958· 2.06 3.84 4.68 5.48 6.31 5.14 .~.66 4.76 3.18 3.73 1. 73 4.47 
1959 2.lm 3.04 S,47 5.63 5.30 2.20 2.95 2.46 4.24 4.89 5.83 2.05 
1960 3.14 3.11 8.17 7.78 5.59 2.73 3.22 4.58 4.89 2.85 3.33 1.98 
1961 0.61 2.68 4.48 6.22 5.44 3.11 ,'.Ii 6.01 5.36 7.09 14.22 7.10 
1962 3.93 1.16 5.54 R.24 8.69 4.42 3.45 4.77 5.16 5.76 4.16 3.19 '. 
1963 4.41 3.86 5.05 10.S.~ 8.39 .?69 2.87 4.18 1.90 2.33 8.37 6.82 
1964 1.4~ 4.31 4.R8 9.90 4.91 3.47 4.<n 4.94 4.96 3.94 2.67 4.00 
1938-6.~ 
\/E\\ 2.21 2.44 4.S6 7.49 6. in 3.82 3. i9 4.76 3.<>4 3.47 4.17 3.37 
I ,­
- 9 -
TABLE 3 LAKE VICTORIA CATCHMENT 
MONTHLY RAINFALL AVERAGE ON PRESENT-DAY NETWORK BETWEEN 
1899 AND 1937 COMPUTED FROM RAINFALL - LAKE 
LEVEL REGRESSION EQUATIONS 
JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 
, 
! 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1.5 
2.8 
3.5 
1.7 
. 4.8 
2.4 
2.8 
0.8 
1.3 
1.3 
0.6 
1.5 
1.3 
2.4 
2.4 
1.5 
0.8 
2.8 
1.7 
2.0 
1.1 
1.3 
1.3 
1.7 
1.3 
1.5 
2.4 
2.4 
2.0 
0.8 
1.1 
2.9 
2.9 
4.4 
3.8 
2.9 
2.6 
1.3 
5.1 
2.0 
2.2 
1.3 
2.2 
0.0 
3.6 
2.9 
2.6 
2.9 
4.0 
4.6 
0.7 
3.3 
1.1 
3.1 
4.0 
3.8 
5.3 
2.6 
3.3 
2.0 
2.6 
0.4 
2.6 
3.4 
5.5 
. 2.6 
3.9 
5.0 
5.9 
9.9 
0.7 
1.5 
3.4 
3.0 
4.7 
4.5 
6.3 
5.0 
5.7 
4.5 
3.9 
3.0 
5.5 
5.7 
4.1 
5.7 
3.7 
2.3 
6.3 
5.9 
5.5 
..3.4 
4.1 
5.2 
4.6 
12.8 
7.2 
7.2 
7.2 
5.6 
9.4 
9.8 
5.4 
8.2 
8.8 
8.2 
10.0 
7.2 
7.0 
5.8 
9.2 
11.2 
6.8 
11.0 
7.6 
4.4 
5.6 
10.2 
9.6 
4.6 
11.0 
7.8 
9.4 
8.0 
7.4 
5.7 
5.1 
5.3 
10.1 
6.7 
5.9 
5.0 
7.1 
7.8 
7.4 
5.9 
5.5 
5.3 
9.2 
5.9 
9.0 
7.6 
7.2 
5.1 
4.8 
5.5 
5.5 
5.3 
9.3 
6.9 
5.5 
7.4 
4.6 
9.2 
6.9 
3.4 
6.1 
2.1 
4.1 
7.3 
2.7 
2.7 
5.3 
3.4 
4.9 
1.9 
2.4 
3.9 
3.7 
4.3 
5.1 
3.9 
5.1 
5.7 
2.7 
2.9 
4.7 
4.9 
3.9 
5.1 
1.7 
4.1 
3.9 
2.9 
3.9 
2.7 
3.0 
5.4 
3.6 
5.2 
4.8 
3.6 
3.2 
1.8 
3.1 
4.1 
3.5 
4.4 
3.0 
4.1 
3.9 
4.2 
3.8 
2.7 
3.5 
4.5 
3.2 
2.8 
4.1 
2.0 
5.2 
3.1 
4.5 
4.9 
3.2 
3.6 
5.1 
2.0 
4.3 
2.7 
5.2 
4.5 
4.7 
4.3 
5.2 
4.1 
5.6 
3.4 
5.6 
5.2 
4.5 
3.4 
5.2 
4.5 
5.6 
6.1 
2.3 
4.3 
4.5 
4.8 
5.9 
3.8 
4.8 
3.2 
4.8 
4.5 
4.3 
4.0 
2.7 
1.7 
3.8 
3.5 
4.8 
3.4 
3.7 
4.0 
3.2 
3.5 
7.5 
4.2 
4.3 
4.5 
3.4 
4.3 
4.5 
5.8 
5.8 
3.4 
4.6 
2.7 
3.5 
5.4 
3.7 
4.0 
4.2 
5.9 
3.4 
3.8 
3.4 
2.8 
. 1.3 
2.2 
4.1 
4.9 
3.0 
3.7 
2.6 
3.7 
3.9 
2.2 
2.2 
0.0 
3.3 
3.5 
4.5 
3.0 
3.3 
4.5 
1.8 
3.3 
4.1 
3.0 
3.9 
3.9 
3.5 
2.8 
4.1 
1.8 
3.0 
3.7 
3.2 
4.6 
3.6 
7.0 
2.8 
5.0 
5.2 
1.8 
3.8 
5.0 
2.6 
3.6 
5.4 
3.8 
3.8 
4.6 
3.2 
3.8 
3.0 
2.8 
3.4 
4.6 
1.4 
3.4 
4.2 
3.2 
7.6 
4.4 
1.4 
2.8 
3.4 
4.2 
3.4 
1.5 
3.8 
2.5 
4.2 
6.4 
2.7 
2.5 
3.6 
4.8 
3.8 
2.1 
3.2 
2.9 
3.2 
5.3 
4.0 
1.7 
0.9 
2.5 
4.2 
1.7 
2.3 
3.6 
4.2 
4.2 
2.7 
3.4 
2.5 
4.8 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
3.9 
1.5 
1.8 
3.9 
0.6 
0.2 
4.2 
3.1 
4.2 
2.9 
2.6 
3.1 
1.1 
5.1 
4.6 
3.6 
7.3 
5.3 
4.9 
3.7 
3.0 
3.5 
5.7 
6.7 
9.8 
7.0 
6.0 
4.0 
8.4 
5.8 
8.4 
7.8 
6.6 
5.7 
7.4 
6.3 
5.3 
8.6 
6.1 
9.0 
4.9 
5.7 
5.5 
3.3 
4.3 
6.1 
4.9 
4.1 
2.8 
5.1 
3.9 
3.4 
4.4 
2.5 
3.6 
3.9 
5.2 
5.6 
4.1 
5.4 
5.2 
3.6 
2.5 
4.1 
5.0 
4.6 
5.3 
3.8 
3.0 
4.3 
4.0 
3.2 
3.9 
0.7 
3.7 
3.5 
4.3 
.2.2 
2.8 
4.5 
3.4 
4.4 
2.8 
2.6 
3.2 
3.8 
2.0 
6.0 
2.5 
2.1 
3.2 
3.2 
3.8 
4.2 
4.9 
2.3 
. I
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TABLE 4 LAKE VICTORIA CATCHMENT 
STANDARDIZED MONTHLY RAINFALL AMOUNT DEVIATIONS FROM 1938 - 1963 
NORMALS IN INCHES OBTAINED BY SUBTRACTING THE MONTHLY MEANS 
FROM THE DATA IN TABLE 2 AND DIVIDING THEM BY THE STANDARD 
DEVIATION OF THE RELEVANT MONTH 
JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. 
1938 -0.07 -1.12 +0.32 -1.04 -0.58 +0.53 +1.20 +0.53 +0.02 +0.16 -0.54 -0.35 
1939 -0.67 +0.19 -0.63 -0.26 -1.84 -0.08 +0.50 -1.25 -1.40 -1.25 -0.12 -0.96 
1940 +0.94 +2.65 +1.40 +0.26 +0.14 -1.06 +1.09 -0.56 -1.95 -1.08 +0.75 -0.88 
1941 -0.39 +0.61 -0.02 +0.24 +0.03 +0.90 -0.65 +0.09 -LOS -0.14 +1.30 +1.46 
1942 -0.06 -0.57 +2.41 +0.35 +1.48 -0.28 -1.48 +1.56 -0.61 -1.37 -0.90 -0.68 
1943 -0.85 +0.84 -1.29 -0.76 -0.30 +1.09 -0.78 +0.19 -0.35 -1.17 -0.88 -0.88 
1944 -0.57 -0.62 +0.46 -0.26 -0.10 -1.34 -0.06 -0.28 +1.32 +0.15 +0.61 -0.12 
1945 -0.26 -0.18 -1.54 -2.65 +2.17 +0.99 +1.08 -0.65 +1.03 -0.39 -0.19 -0.88 
1946 -1.14 -1.66 -0.89 +0.33 +0.21 +2.30 +0.25 +2.67 +0.48 +0.45 +0.04 -0.16 
1947 +2.24 +0.95 +0.47 +1.86 +1.14 +0.42 +2.04 -0.81 +1.19 -0.71 -0.75 -0.15 
1948 -0.57 -0.93 -0.27 -0.56 -0.62 +1.34 +0.49 +0.02 +0.24 +0.93 -0.62 -0.83 
1949 -1.34 -0.84 -2.09 +0.15 -0.79 -0.13 +0.74 +0.54 +0.83 -0.78 -0.81 +0.28 
1950 -0.22 -1.07 +0.61 -0.45 -0.71 +0.10 +1.71 +0.39 -0.02 +0.26 -0.90 -0.75 
1951 -0.26 +0.36 +0.66 +1.83 +0.27 -0.14 -0.84 -0.41 -0.48 +0.93 +1.15 +2.93 
1952 -1.14 +0.43 +0.07 +1.11 +0.96 -1.55 +0.79 -0.05 +0.27 -0.17 -0.52 -1.41 
1953 -0.49 ~1.27 -0.92 +0.04 -1.45 +0.46 -1.85 -1.35 -0.59 +0.84 +0.02 -0.25 
1954 -0.83 -0.68 -1.19 +0.42 +0.90 +0.01 +0.31 -0.28 +0.27 -0.48 -0.84 +0.23 
1955 +0.21 +0.89 -0.88 -0.46 -0.94 -1.34 +0.39 +1.39 +1.59 -0.33 -0.45 +0.83 
1956 +2.20 +0.05 -0.27 +0.01 -0.78 -0.44 -0.49 +0.76 +0.15 +0.22 -0.60 -0.38 
1957 +0.84 -0.63 +0.17 +0.52 +1.04 +0.92 -0.88 -0.44 -1.89 -0.82 -0.14 +0.37 
1958 -0.12 +1.15 +0.07 -1.09 -0.27 +1.35 -0.16 0 -0.63 +0.21 -0.85 +0.54 
1959 -0.11 +0.49 +0.52 -1.00 -0.95 -1.65 -1.05 -2.42 +0.25 +1.16 +0.58 -0.65 
1960 +0.76 +0.55 +2.06 +0.16 -0.75 -1.11 -0.71 -0.19 +0.79 -0.51 -0.29 -0.68 
1961 -1.31 +0.20 -0.05 -0.69 -0.86 -0.72 -0.02 +1.31 +1.18 +2.97 +3.52 +1.83 
1962 +1.41 -1.05 +0.56 +0.41 +1.35 +0.61 -0.43 +0.01 +1.01 +1.88 0 -0.09 
1963 +1.80 +1.16 +0.28 +1.64 +1.15 -1.15 -1.15 -0.61 -1.69 -0.93 +1.47 +1.69 
1964 -0.60 +1.53 +0.18 +1.31 -1.22 -0.36 +1.43 +0.19 +0.85 +0.39 -0.53 +0.31 
A 2.21 2.44 4.56 . 7.49 6.70 3.82 3.79 4.76 3.94 3.47 4.17 3.37 
B 1.22 1.22 1.76 1.84 1.47 0.98 0.80 0.95 1.20 1.22 2.83 2.04 
A=1938 - 1963 Mean. S =Standard Deviation. (from Table 2) 
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